[Effects of calcium channel blockers on electrical and mechanical responses of rat phrenic nerve-diaphragm preparations].
The effects of diltiazem, prenylamine and verapamil on the electrical and mechanical responses of a rat phrenic nerve-diaphragm preparation were investigated as a function of the indirect stimulating frequency. The amplitude of the muscle compound action potential was depressed by all three drugs with stimulation between 3 and 50 Hz. The contractile force of the diaphragm was increased by these drugs in concentrations of 3 x 10(-8)-3 x 10(-5) mol/l at low frequency (3-10 Hz), but the contractility was decreased at higher concentrations (above 3 x 10(-5) mol/l). In contrast, a facilitating effect was not observed at a higher stimulating frequency (above 20 Hz), but a concentration depressant effect did develop above 1 x 10(-6) mol/l. The literature data and our results suggest that low concentrations of calcium channel blocking agents can not influence the trigger calcium current at low frequency (under 15 Hz), but calcium liberation and the contractile force are increased by these drugs. The intracellular calcium liberation triggered by the calcium current or the muscle force was inhibited by these drugs at higher concentrations. Above 15 Hz, the liberated intracellular calcium is insufficient for the contraction, so an adequate quantity of calcium is obtained from the extracellular space. It is suggested that an adequate calcium uptake is inhibited at low concentrations of these drugs at higher frequency, and the contractility is thereby inhibited.